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COMPASS

SPS

LHC

Beam: 2 . 108 µ+/ spill (4.8s / 16.2s) 
Luminosity ~5 . 1032 cm-2  s-1 
Beam polarization: -80%
Beam momentum:    160 GeV/c
 Target polarization: PT = 50%, f ~ 40 %
   for 6LiD  (2002 -2006) 
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COMPASS Collaboration at CERN
Common Muon and Proton Apparatus 
                              for Structure and Spectroscopy

    Bielefeld, Bochum, Bonn, Burdwan and Calcutta, CERN, Dubna, Erlangen, 
Freiburg, Lisbon, Mainz,  Moscow, Munich, Prague, Protvino, Saclay, 

Tel Aviv, Torino, Trieste, Warsaw, Yamagata

Czech Rep., France, Germany, India, Israel, Italy, 
Japan, Poland, Portugal, Russia and CERN

 220 physicists, 26 institutes 
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6LiD target

Si Micromegas

Drift Chambers

GEMs

Straws

SM1

RICH

ECALs & HCALs

µ Filters/
   Walls

Trigger Hodoscopes

MWPCs

50 mSM2

COMPASS in muon run
  NIM A 577(2007) 455

• ~ 350 planes
• 180 mrad acceptance 
• π, K, p separation  
(from 2, 9, 17 GeV  up 
to ~ 50 GeV)
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Target material: 6LiD
Polarisation: >50%
Dilution factor: ~0.4
Dynamic Nuclear Polarisation

2006 - new solenoid
with acceptance 180 mrad
3 target cells!

The COMPASS polarised target
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• Large acceptance target magnet:   70 → 180 mrad

• 3 cell target : reduce false asymmetries   

• RICH upgrade : better PID

 MAPMTs in central region 

  APV electronics in periphery

2006 Spectrometer upgrades
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Ring Imaging Cherenkov Detector
Identification of π, K and protons
Cherenkov thresholds:   π ≈ 3 GeV/c
   K ≈ 9 GeV/c
   p ≈ 17 GeV/c 

6 m

5 m

3 m

Radiator:
C4F10

Mirror
wall

CsI
MWPC

2σ π/K separation at 43 GeV/c
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Contents
• COMPASS experiment
• Asymmetries and ∆G/G, introduction to the weighting procedure
• Charmed meson reconstruction at COMPASS
• Signal to background parameterization 
• Asymmetries from open-charm 
• ∆G/G in LO approximation from COMPASS main D0 and D* 

channels
• New channels from D*:  π0 reflection “bump” and  “RICH sub-

threshold kaons events” 
• Neural network approach to signal/background parameterization 
• New ∆G/G result in LO 
• Summary and plans
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Idea: tagg γ*g➝➝ccbar via open-charm 
            production mechanism 
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D0 and D* meson reconstruction (2002-2006)
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nD0: 37400 nD*: 8675
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Thick target - no D0 vertex reconstruction
D0 reconstruction: Kπ invariant mass + cuts on D0 decay angle + zD + 
RICH particle identification (different likehoods)

nD0: 37400 nD*: 8675
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Thick target - no D0 vertex reconstruction
D0 reconstruction: Kπ invariant mass + cuts on D0 decay angle + zD + 
RICH particle identification (different likehoods)

nD0: 37400 nD*: 8675

Due to weighted method spectra are not 
optimized!
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2002                        2003                         2004                        2006 

0.43 fb -1                        0.58 fb -1                             0.92 fb -1                     0.85 fb -1 

Kπ invariant mass
Open-charm signal - per year

D*

D0

weighted spectra



! 

Aexp = PBPT f RPGF DA
" N#D X + (1$ RPGF )Abkg[ ]

Asymmetries A γ*N → DX  calculated in (pT , ED bins)
Bins chosen such that dispersion in aLL/D  is small; dependence 
on kinematic factors y, D,…  is also weak.
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γ*N asymmetries

Weighting brings significant improvement due to large 
variations of D  and  RPGF=S/(S+B)   in phase-space



! 

Aexp = PBPT f RPGF aLL
PGF "g

g
+ (1# RPGF )Abkg
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% 
& 

' 

( 
) 

• Model independent asymmetries were extracted from data only

•        can be extracted using aLLPGF calculated at LO :

• Similar analysis, but with weight

Extraction of ΔG at LO
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! 

Aexp = PBPT f RPGFDA
"N#DX + (1$ RPGF )Abkg[ ]

instead of



•Σ=S/(S+B) probability for an event to be PGF. Parameterized as 
function of kinematics & RICH response. Given event by event

• Event weight with 10 variables built on data only

• Gain from weighting + possibility to loosen cuts: 
                  +45% for D0 and 15% for D*
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Σ=S/(S+B) weighting
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Invariant mass of Kπ pairs - S/(S+B) weighting
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Raw Histograms

Σ-weighted Histograms
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- 82% correlation  NN/MC
- very large dispersion of values,
 even change of sign: 
 weighting essential
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Open charm :   D0 + D*   Result

Text

published: 
PLB676(2009)31



                Berkeley Summer Program in Nucleon Spin Physics  
                                                                         Krzysztof  Kurek 

Open-Charm results on  gluon polarization from  
COMPASS

23

A bkg = 0.062 ± 0.042 

A bkg = 0.0026 ± 0.0043 

D*

D0

Background and signal asymmetries extracted simultaneously 
Background asymmetry
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Asymmetries in bins in pT and E of D0

weighted!

published: 
PLB676(2009)31
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Summary
• Small value of ΔG/G is preferred - ΔG/G compatible with 0 

within 2σ 
• Under study:

    - pure NN approach (fit independent)
    - 2008 data (proton)
    - others channels (4 particles from decay)
    - NLO analysis 
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Spares
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max, 2.5 

std, 0.6 

min, 0.2 

GRSV, !G 
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